MAGNETIC resonance methods have been widely used for the study of the differences between normal and malignant tissue. Electron paramagnetic resonance (EPR) affords a direct insight into the eellular processes via the native paramagnetic centres and native free radicals in the tissue. Changes in the concentration of these centres as well as the appearance of some new centres have been reported for some malignant tissue (e.g., Swartz, 1972) . On the other hand, the proton relaxation times measured with the nuclear magnetic resonance (NMR) method reveal both the structure of the environment of water molecules and the dynamics of the molecular motions. Spin lattice relaxation time T1 has been found to be longer for malignant than for normal tissue (e.g., Damadian, 1971) .
The aim of the present work was to investigate the diagnostic applicabilitv of this method for a rapid characterization of various pathological changes in the thyroid gland tissue. About 80 per cent of primary thyroid gland cancers are well differentiated (Hedinger, 1969) . In this group reliable morphological diagnosis based on the intraoperative frozen section technique is often difficult or even impossible (Hermanek and Bunte, 1972) , and so a method affording a reliable and rapid intraoperative characterization of pathological changes in the thyroid gland is desirable.
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The magnetic resonance of the thyroid gland tissue was measured on samples taken from a series of 39 patients with various thyroid gland diseases. After clinical, thermographic , scintigraphic (Erjavec et al., 1973) of thyroid gland in these 3 cases has been the metastases found in lymph nodes. Here the average T1 = 500 msec with s.e. 30 msec was found. The mean value of T1 for all other malignant tissue is 730 msec with s.e. 20 msec, and for all non-malignant tissues with the exception of necroses is 550 msec with s.e. 10 msec.
The Fig. reveals diseases, some other pathological conditions of the thyroid gland, such as adenomata, reactive nodules, thyroiditis and hormonal hyperactivity were investigated.
On the EPR spectra of some malignant samples an increased concentration of the g =194 reduced state nonhaeme protein complex was found, compared with the non-malignant tissue, and in some malignant tissues the appearance of the g = 2012 triplet signal was also detected when samples were warmed for 20 min to 50TC. These 2 centres could have been of practical value for a rapid characterization of malignant tissue but were found to be poorly correlated with the histological findings in this study. No EPR signal of any additional species in the malignant thyroid gland tissue within the 0 to 4000 Gauss range was found.
DISCUSSION
From the Fig. the applicability of the proton T1 measurements for the characterization of malignant tissue in the thyroid gland can be evaluated. It was found that the T1 values were higher for moderately differentiated follicular carcinoma, medullary carcinoma and anaplastic carcinoma. But for highly differentiated papillary carcinoma the T1 values resembled those of the surrounding tissue. It can therefore be assumed that the degree of thyroid gland tumour tissue differentiation is correltted with the proton spin lattice relaxation times. The lengthening of T1 which was observed for some necrotic tissues does not influence the usefulness of T1 measurements for diagnostic purpose, since necrotic tissue can be easily excluded as suspicious by histological methods.
The proton relaxation time can be changed with the ratio of the free to bound water molecules as well as with the interaction of water molecules withi paramagnetic centres (Finch, Harmon and Muller, 1971) . The amount of the free water fraction can be increased either by the total increase of water content (Inch et al., 1973) , or by the qualitative change of the water binding in malignant tissue (Damadian, 1973) . From our measurements we could not distinguish between these 2 possibilities.
It is well known that in some tumours the oxygen content deficiency is typical, even though not specific for malignant growth (Shapot, 1972) . In order to find out whether there is some correlation between the T1 lengthening and the oxygen content, which might change the oxidation state as well as cause the disappearance of some paramagnetic species, an experiment in vitro was performed. We exposed a rat liver tissue homogenate to oxygen, measured its T1 and EPR parameters and compared them with those of an equivalent homogenate treated with nitrogen. There was no observable difference between T1 values, whereas in the nitrogen treated sample the concentration of the g = 1-94 centre has been found to be markedly higher (Schara, Sentjurc and Kozelj, 1972 in a set of samples taken from the suspicious site in the same patient. Therefore information on proton spin lattice relaxation could be helpful for a prompt intraoperative diagnosis in cases of malignancy. At present the T1 measurement takes no more than 10 min but the procedure could be shortened to 2 min. The interpretation of the results does not depend on personal experience, as does the interpretation of histological findings. The required samples are considerably smaller (0 2 cm3) than those used in the frozen section technique and could therefore be taken systematically from different areas during the operation.
